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[««FBI*<0«5IB3 

H6*tIS&&IHfc«A,T?iiagBSB 1 ^ffi-> U ^ 

WiartfflrtTfcoTy ffMBJK 1 U 3 >JK*J<tV 

lufB-y— b«fii©/f ffl fcflie U Huia^gec^^^i^t: 
J&oTffiVv iiuiB!g 1 #*Sil*> U n >BI©J£ 2*8gB£« 

mii3^g|5rtt:{4g U SufB^ 1 V-x/ K U-f >18Si:jiy 
1 Hu8fl£Slia±tc:&eu fufBSg lMA^r U 3 >M©Sg 

mis 35*95 £ J&fifc-r Sigfc, 

itu§B& 2 gMsas/ u ^ vmc u h u gria 

±Kffig UTV^JB 2««Kft8a*#«x|li:, : 
M83V^x h£vx*fcbTgfflbT:^Si!5f3^2i&&g 

Huffi^* j ^{ca*e>3&v>j:-5tc:, Huiay— y-mmt. 

mffim 1 * U 3 Vffij £ ft S ^fflrt t y- 

BuS3j£®±{c:(firBbT^S>r-h^KSIS**b, huBB 

m i visas' 3 >^*sai$-a-sxgfc N 

iuIB-y— N^MhSttl bTV>SsuIB^ 1 LISAS' 'J n 
>KfcT-^fiK:**xS2Fig#iI£SJ;-5tc> ^v^fcfc 
S$g 3 ^£A^> ij n >l^Mt2xgi: v 
By§3£*ffl±f;&-3-^ miI3^3^g^«;3>Ki:S 
^#Jfclg|§H~S «fc-5£^2 y-VKl"f >fc&S^4 
#*Si^> U n >M^JKfiE-T5xai:> 



[0 00 1] 

fcH-rs*)©T-$,t), S t at i cRand om 

Access Memory («T >"SRAMj i:^ 

-5) fcfflv^fts«#^sh7>^x*:fcj;;u^©83g 
;&*£t:g|-|-s*>©T?fcs Q 

[ 0 0 0 2 ] 

[t£#©tt85] SRAMtt, SM#l$;(ra£ftTUS|5g») 
SBtirtgtffigtStvSRAMT-ifcSo SRAMSD R A 
M (Dynamic Random Access M 
emory) ttt&VX U 7 \svi/a.m&f&^m~£^ 
-^ii5jli^4^c@^^TV^Si:^^^|lJiS**bTV^S. 03 6 
ttx SRAM©^ffiiaE§EITfe-5 0 * 1 t-f > 

*-trx h&>9** 5©-3Sr«jy— ^/-Ki/-f >fctg&i 

a5B^7U^7-7n^7-|51K{C^bTVASo T^-b^ 
b 5 > ^ 5 ©flb^© v— x/ K 1/ -f >{iB L 
bTV%S. h7>^^ 7©— #©y— X/H 

w^r >{igE^A-e7 U v7 , 7Pyrri5iesK:SilSlbTv> 
So 7^t^h7>^^7(D<fc5i©y-Vh'l"fy 
tt/BLfcgaKbTV>5. Y>/t— yi; 3, 7^ 
h7>^5, 7-e^y-b;u£#|fiELT^S. WL 

So 

[0003] •iil&#fcov^T^^^wt-s„ tt H» ©«.« 
fciBft^sti^co^Tiatis-rs, *-r> bls"h 8 

©»t9hU /BL* "L" ©tt®{C-b»i> h-f- 
So WLfc«ffi^q3iob % T^-feX h^>^x^ 5 N 7 
SONCtS. BLAJ «H" ©tt^^e,ge«gg|5B4) 
"H" ©«SSt«:S. /BL*s « L » ©ttJS)«A» 

e.^g|5Ati W L" ©tt^il^So -ebT, WLlCSJin 
$nfcm£E^»M5U 7ftXh7>^^5, 7£0 
FFJCfS. gc^nPBtt "H" ©«<S^A^e>-f W*-* 
3tC«toT "L" ©W^fc^nS. bfe*SoTg^g|5A 
tt "L" ©«®i:75:S. gigggiSAH; "L" ©«® 

1 Ctot "H" ottSCShS. b 
tzifi^TmmSHBl* "H" ©«®t«:S. S«g 
SBBtt " H" ©*®t^?^ mWimAi* "L" ©« 

®^^$ns. 

[0004] ^}^{csg^al^^#t:ov^Tl$^w1-s. wlci 

EE^SliDbx 7^t7h7>^!?5, 7^0Ntt 
So S^gCBtf U K" ©tt®^t©T* N BLIi "H" ©« 
JStfcSo jgi^g?A»i "L" ©«®5&CD-C X /B 

Ltt "L" ©ttSi:!&S. b*>b^ "H" £ "L" t© 
MJife* !J*§<)5;<, BL*s -H" ©tt^tc^Sdi: 
SfitHtdiJSft-Sfcto, B L<DMtE£/B L©S£Et<£ 
-br>XT>7-T-Jt«<-rS. -e©jg*fc B LfflfE>/B 
L©HBEi:*l^SnSo BL©SflE>/BL©ffiff)&cD 
T% BL»± "H" ©«®(CifeSC>:*st)^S. bfc*So 
T, d©iB«SlHlKtctt "H" ififfiffi.£ftX^tiZt.ifit> 



[0 0 0 5] fcfcH' >M-*iCO^Ti&H8-r3. 03 7 

&-4>^—s>i<Dt$mm&mx-3b& 0 9#pmos^ 

V, „# "H" ©hi*, PMOSh7>^9liOF 
F#JS, NMOS 1 lttONttif, V 

ni ^ "L" tt^t&S. V, , # "L» ©i: 

£{Cfcfc, PMOSh7>^^9liONm NMOS 
h^>^^ 1 lttOFFttJiT?, V, , , fct "H" © 

[0 0 0 6] 03 8fcfc, O/h * l©W;*j£-f Wt— 

* 3©A;fcfc:J&KU >f Wt— > l©A2;&-f * 
3©ffl^{c^L/fc«^^^4¥ffii5]KE'r**5. d© 

* 3i± s .PMOS h^>^^^ 1 3, MNOS h7>i> 
X* 1 5£{g£TV>£. 2 5liPM0S>7>^l 
3©y— h«fiiT-feSo 2 l^T^-kX h^>^X^7 
©-y->S8i^*S. 1 7liNMOS h5>>S>Xt> 11 

©-y-bsss-efes. 

[0 0 0 7] 03.8£mft<£fcjb»3£ ; 5fc, SRAM© 
^t l J-bM2oOPMOS h7>^i'i:4o©NM 
OS h'7>^^;$'i:SfS^.TV'>S. cnf.t^TOh7 

j£t-sfc*s?s#ig<&5o ufctfot, nmo s h7 
>^^©±{:PMosb7>^^tffimsjgt 

[0008] 03 siiSRAM©^*"; t ;i/©iiit 

03 8tfffl^F^-^-r^©i:|Hl— ©fc©fclo^T 
ttlSJ-S^^N-bTfeSo ->'j3V«fi2 2©iSS2 
4fcfct N 7^t^h7^^7tNMQSh7>^ 

* 1 1 fctfffM^ftTl^o T^-fe* h5>^^^7 
fciu y— hS8S2 1 ^>'J3>»tg2 2(f{cr^^tlTT 
^J&StlfcV-^/K W > 1 9, 2 3i:£<iit;fCVV 

So i 7&NM0S i \<dv— vmmx-$> 

3. NMOS 1-5 >^** 1 1©V— X/YV-i 
©0®fctt5ibivrV'>&l-». 3 5li£7 4—)\,h'ffltmX 

i&So 

[0 0 0 9] y-h»eil 7±tttjfra^JS3 3WM 
f££ilTV^. ®ra^K3 3±(Ctt^-hS@2 5# 
Bf&ZtlX^Z. y-Mffi2 5£g-5«fc5£^jj£H^ 
'J3>13 l#BJ&;*;h,-tV^. ^S->'J3>S3 1 
©a 2 5 i:*f[Sl-rsglJ7>* i ^ + ^;i/^ 2 

8fcJ&r3T^3o ^$SHi"J 3 >JK3 lfctt, 
flH«2 8£&tr<fc?fcV— >$M£2 7, 2 9 
#£3. 'J 3 >BI 3 l*5j;vy-hmfill 7tt 

v-^/Ku-f 9i:»^a<j{cgE^$n-rvA5. 

[0 0 10] 04 0 8:03 9K^-fPMOS b^>i?Z. 

* 1 3©¥ffl0T*;fcSo 2 51*4*— bttS£a%U 2 
7, 2 9HIV-VFW >«Us£&*LTV>5. 03 9 
t^tPMOS h7>;^^ 1 3.©§Sjg^&jeiTtCitt 
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03 9^©^*s^-r*©i:^)— ©&©tcov\ 
TttR-W^ft^bT**. 04 i t^i-<to(cjira^ 
g!33±i:i£ECVD (Chemical Vapo 
r Deposition) Mffll>T^SJ/'j3> 
-€-L/T^©#i^ffi^'Jl=i>JK&7d- h U 
V ^ 7 -i £ y > ^ i: £ ffl V ^ X iOX U >f — h M 2 

[00 1 1] 04 2fcjjvr«fc-5t^ y-hS«i25±ic 
.^ffCVDi££ffl^T^-hiJg^ffi|3 7£^£-TS. 7 

-h«&iti8i3 7±c8aECYDi£&fli^T:#jjiSii^uri 

[0 0 1 2] 04 3t^^-«fcotCx *fS«3/'J=i>Kt3 
1 ±fc W7, Y 3 9 ^fig-TSo . t<DV Y 3 9 tcj# 
^©>H*— =.>^Si6S-f 0 : ^LTi©l/^ b 3 9 £ x» 
XttLX. #l£il^V:3>18|3 lfpfcBF, 
3„ - 

[0 0 13] i4 4C^t*5t, Uyxh3 9^i 

3 14>KBF, *©#D >£SS£&»£i»\ V-*/ 
j«W 2 7 , 2 9 Wm-*. 2 8 #7^-f*;>HR 

[0 0 14] L, +L, +L, tff+^Uf feS, S 
R AM©iSiR«ft;C J; t> ^-v^i/fitf*! < £Sfcg|qitc:& 

h 7 > * ^^bOiSH 13. S t o 

[0 0 15] C©P c gS4«?^-rSfcK>t:04 5fc^^-S 

I EDM8 9-4 2 5~4 2 8©A 0. 
5/zm BiCMOS Technology for 
Logic and 4Mb it -class SR 
AM* s{CM^$ixTV>S. 

[0 016] ^&««4 0i;^t:**s^;i,j£gjg4 
2fctC^tt6itfchU>5 L 4 llCtth5>^i'4 4© 

hsfii4 7*ssa*^^•rv^5o ^t:^^^^;^^ 

»4 2tHi, V-^/^•H'>^4 3AS^J5K$^^TV^ 
So >>'J3>S«4 01C'±N 4 Sj2^T?$.5V— 

^/Kl^-f >«^4 5«££,aT<,VSo «IStJ5!j*h7 
>yxi-4 4liM/>f4 IC^^^IpKC^+^^J® 

^^•^;i/ji4 2©)P^ife^:g<^-ttK> -fZ-h^L^S 
[0017] 

[^^^Lot^ii^-SPS] 045C*th7>i; 
**44tt, Mftfifi40tV-VKl"f>«4 
5^^J5EL, ^©^*^^«4 0±{C^tf^^i>^^ 
J^^®4 2^}gf£U xt^^->tMS14 2tM/ 

>^4 i ^Y&m-^z. t{c«t t)#§s-rs. 

[0 0 18] t^Lx ^t^^'>-v;i/fiE«®^fig(CJil$ 
MAs^A»S©T-> C©h7>^^4 4©©JSK:0:ftKF 
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[0019] C®aiBttfr*Sf^<DIBBA*flttfers 
[0 0 2 0] 

^^CH-rst)©tfeS. £©$PJ3fc$£ofc«#$(jj|| 
h*>S>^*ft, £SiSffl£{M?S)Blj|jftt£*ftS<Z) 

WSaS' U n >flft<B*T vys. .£ 1 wnmis, y a >^ 

u\ Yimm*W£W»^mm i ^isn^ y a > 

ft^ h 7 fcfc;* £> fcv fg i £*£H^ y 

£«S±tfi!lL, ^ 1 ^H^< 'J 3 >M<D3g 1 
SPi:S^B<jt:^^UTV'>SS2 v— x/H W >JKfc£ 

[0021] to^wt^o fet^ssi h 7 > j;^^© 

»^U3>«, ^2^®JK, *2^'|gai"J3>JRfe|B 
£Jfcf£U VV* hfcEff^©;^— -y^Jg-fxg 

tTv>§^2ne^^gm$-B-sxai: x u^^ Y 

*^LTgttlLT03Sg2i|&^£iy^>^ U 3 
WLT^SSfg2^|gTfc{imLT^3SglfN£,ili>'y 

a fc**- h«& fc« 1 LISAS' y n vit-er^ns 

SStb^-a-Sxgi:, y-M8«Rfc«HibTV>«*l 
£*SAs/ 'J 3 >Ki:T-^fig^ns^ra^«* a «fc d fc, 
f^^l/fcfcSSg 3 LISAS' y n >K5Jgfi£-rsxg 



[0 0 2 2] 

*fc*MU*fl»A^U3WttjBaLT*i«. c©|g 
l *IIMS/ y 3 >Mtt5^gp©gR$^riqik:j&oTSVTv^ 

[0 0 2 3] *fc, *l^>'j3>Mf^;^ 
[0 0 2 4] 

[^sswi] (m imam) 01 ttc©»wfc:ttofc*iii 
h *>s>a * ©sg 1 $mm<Dmm®X'& % . y 3 

5 1 ©£*® 5 2ttthu>?5 3 #fl2fiK&ftT 
5=-v^;i/i:«:5f5.iigai/yn>M6 5tt, M/> 
^5 3rttfiiBLTV>S 0 ^A^yrj>M6 5tthU 

[0 0 2 5].y-Mfi«K'6 3ttM/>^5 3(*3icfc 

-ns6 i'tthp>^5 3rtttiu f-vmm. 

[0 0 2 6] ^>V=ilym<hm59a:hU>^5 3fylz&. 

bu v-hmu6 KDmmicmt&znT^z, v—* 

/KW >JK5 7ttM/>f 5 3|*9Jc&BU S^yny 
RfclK5 9©JSffl{c:flM;**i,T^5. y-x/Ky-fy 

k 5 7 i±#^s^> y a >j^6 5 fc«w«it:«ajsn-c^ 

[0 0 2 7] ^U3>»<bil5 5H:M/>^5 3rtC(ft 
BU y-X/Klx^>H5 7©fflffl{c^^tiTVN 
y-X/Kl^^>K6 7li^*a5 2±{c{siBU 
^A^>';3>1K6 5i:*^B<j{cgE^tiTV%S. £© 
l^ifi0!lT-tty- han©rtfflUc^-+^;i/*i{5iBt-5^ii 

[0 0 2 8] 01«C^1-S^«hv>^^©^^ 

5 lt7*h UV^7 7>f fcoiy ^>^i:^fflV^T h I/ 
>5^5 3£JgfiKU£. hU>^5 3©a?$L, ttl. 5 
Am, teLjttl. 3 5^m, Hfr^ttO. 6//mtl 

fco 

[0 0 2 9] &£@3lC^t- Jcdic:, ISa^b^^fflVNT 
J"j3>HS5 1©£Sa5 2±, M/>f53®ilI 
5 8±43J;lfM/y^5 3©i£iB6 0±t^yrj>^b 
M5 5^figbfc. >>'Ja>iftl5 5©jp^ttl 0 0 
nmCLfc. ->y =>>^bJK5 5±{C^JECVDi£?&ffi 
V^T^A^yn>M5 6s&^bfco ^I->-; 3 > 
Sg 5 6 ©jp^tt 2 0 0 nm(C 
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[0 0 3 0] 04{c^1-<fc-5fc> #*£Hr>'J:3>B|5 6 
tcBF, S«>SAU fSMQ ! 3I(c e fcoTrS«E<bb05 
C^tJ:^lcv-VKl/'f>i5 7(cbfc. V-*/ 

[0 0 3 1] 06fc:^-r«t-5fcs V-X/FW bj&5 
7 ±CM£EC V DteZm^Xis U 3 >&{bBI 5 9 fcfljfifc 
bfc. ->'Jn>^blK5 9©»*H:1 0 O nmClfe, 
JfcK^U3>HWbJK6 9±(C|$JECVDi££fflv^»$ 
1 0 0/*m®£|g&3'U3>JR6 l£J&j£bfco £©# 

>J£6 l©±fci&BECVDi££fllV'>TJP£ 10 0 nm© 
U 3 >&fcM 6 9 £JfcfiK bfc. U n b^fbffi? 6 9 ± 
tl/^h71 £Jgj£U b^* h 7 1 Icjffi&D/i*- 
-><7£BEb;fc 0 ■■ 
[0 0 3 2] 07fc^-r«fc-5fc:, U^h7 1Sv^ 
JC bT, U n >BKbK6 9 £ 7 wfls***fflv^tai v 
^b^bfc. 

[0 0 3 3] 08tCSVr«fc?tc, UfXbTUv^ 
C UTMta^ U 3 >JR6 1 : 5? U 3 >®<bffil 5 9 £J| 

[0 0 3 4] 09{C^-r«tdtl, y-hm@6 l±fcj$ 
£ECVD»£fflVNTff$2 5nm©y— h^JK6 3£ 

[0 0 3 5] 01 Ot^idtC, iS15 2^ICl/ 
S?* h 7 3£Jfcj&U VVTlVI Z\zm%.V>n# — 
^Srffibfc. b$?JX h 7 3'ftT**fcbT-y— h$g^M 

6 3£:ny^>^U hb^S 3©jg®6 0{PJltfe5 

v— */ >• u-r >M5 7 ssm^-e-fc. 

[0 0 3 6] 01 lJC^fidK:, £f!t®5 2J:^:®t 
J&ECVD*££ffl^Tff$ 1 5 0 nm©#jf£|l^ y 3 > 
K6 5£flMbfc. CfttcJ:!) >b>?-5 3*s^{cfi| 

[0 0 3 71 01 2tCjjr#-«};5Ks ^Ii' l J3>I6 
5£^tt3i^^>^{cj;-oT3i'y^>^U M'b?- 

5 3rt©^S^'J3»K6 5©»SU&. 

[0 0 3 8] 01 3tCjivrj:-5lc N £*®5 2:£®tc$ 
£ECVD&£fljV<>TJP;*2 0 0nm©^g->ij3>i 

7 5SMLfc. ^bt^g^U3>©7 51CBF, 
S^t>SAU IHtft!Ulfc<fcoTS&fbb01 4(C^r 
J: V— */Kl/-f WR6 7fcbfc. 

[0 0 3 9] 01 5tCjfrf <fc5lC^ V-^/h-b-T >M 

6 7 £7* h g V^77-f i:^y3 L >£ r i:£J8V'ri>)TM 
©Ji^tCiDIbfco 

[0 0 4 0] (^2^Mi0g) 01 6tt^©f6B^{C^ofe 
S^«h7>i?^^©^2|6JSeycDiSfB0-C$.5o 0 
1 ^©??^A s 7jvrt>©i:|o]— ©4>©fcov">T»±|5]— S^- 
C©Sg2S£&£0iJtty-*/Hb-f >K6 
7SLDD (Lightly DopedDrain) 



#tig£bTV>3. -tl3it>%. V-VKl"f>i67tt 
itSSgV-*/ K b-f >JBI7 7 K V4 

[0 0 4 1] c:©^{ct«ofcS^jaj«h7>^^^© 
^2^3fi^J©Sajg^^£feiT{ciJiW1-S. 01 lt^t 

xS*T-tt^iiUfg0!i^iBibT-fes. y a >jr 

6 5&mjj@.x-v : ?->if%m^T±m^y3->ir[s^ 1 

7 tCjrrTttfiSfc: bfci ^©gg^l, #0. 6>umfcJS:S 
^^(C^^^V^ra^JMbfcb . ■ . 

[0 0 4 2] 01 BJC^-Tidfc, i«SJECVDi££fliv 
TJPS1 5 0'nm«D#jg»5'y3>R8 l&itttb&o 

^I<>'J3>K8,1 tBF, *^ai->aXbV ^swasi 
tc «t D JSttfb bfiSk V-^/ Kb-f >K7 9tlfc, 
019C^ipt:, ffijgjKv-A/h-b'f >K7 9% 
±M i y ^ > <fc o Tfiff S©fl^KCiox b fc. 
[0 0 4 3] 02 0K^-r«fcdt^ i«H5 23:®£a$ 

8 3 4Mbfc. ■ebT^a>>g3>M8 3 CBF, 
S-ft>aAU #$131 t<tot fS^b bS 8£ V 

>J&7 7 if h g V^77-f fc^^^>^^^v%T0 

1 6c^-r^{ciaxbfc. 

[0044] mammm) m2 i&zoftyuztt^t- 

S^*h^>^^©^3SIJ6^JCDBfS0T-fe5. p 

1 lttCMOS (Complementary MO 
S) -Y ^S^fiEbTV^So 0 1 ^©^^-r* 
©i:l^-©*)©{C-^V^Ttt|5|— #^£f*bT&5. bfc 
AS-oT p^»|?.^!;*> 7 >i?** 9 ©P^ltt^tt^BS 

[0045] nltMl h 5 1 1 Bu g 3 

>*«5 ltCF^£PgTT^fiE$nfcV-^/Kb'f >m 
^8 5tV-^/Hb-f >^8 7i:£{iS^TVN5o p 
M«#J»»h7>^^9©y— h«©6 lttnMSI^ 
»Sh7>^l l©y-^mfiiK:fe3a:•^TV^So 

[0046] V— ^/Hb-f >JK5 7fcV-^ / /Kl/^ 
>1S^8 5h©SE^Bttt^g-g-'f KM 8 9^taJt?>n 
T^^S„ V-VHH>I5 7ttpS-CfeS, 
/Kb-f >|B«e8 5ttn§iT-feS. IfctfotV-V 
H b-f >K5 7 V-^/ h* b-f >«B^8 5 fcSflgNS 
^tSfcpni^tJ&D, C©SB?>#^^-K(C35:o 
Tb*5. ^nSK^fetot^gtf'f KM8 9£§&ttT 
^^S©T-$.S. 

[0 0 4 7] C0CMOS-f ^©«?(ffi|51K0* s 0 
3 7T-fe5. 0 2 1 i:03 7&#^bT. y-^/Kb 
-f >K6 7ttf&mU (V««) 43<fclfp^S^«b v 
>^^^9©V-^i:bTfflV>S.^^S^g=i»K6 

1 tt p h 5 > i^^ ^ 9 ©y- h Sfig* «fc Ifn 



\ 
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*9©FW>i:fcs 0 v-Vf M>««8 5Bn 
S«#^h7>^^^l l©Fl/-r v-^ 
/KW >«M£8 7ttnSS|^J»mh^>^^ 1 1© 

C0 0 48] 122 2I±SRAM©^ »J 

7>WCJ&57i't^h5>i;7i'5, 7> PMO 
S h5>*?X*9 s 1 3, NM0 8K5>'^* 1 1, 
1 SfctfU^TV^,, 02 3 £02 2 fcjjvfS R AM©* 

* y*;i'©#tB&¥ffl0T-&So 02 3&A7?^f^^ 

[0049 ]022 {c^-r^filfilHlSSStH 2 3 fc^m 
BS¥B0fc©*fJS;K«*WTSiWt-5. 02 4©/// 
/OSi5^4S0 2 5 ^^>^CDgP^-t*fJS UTVa So 
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